Significance: Nutlin-3 inhibits the interaction between proteins p53 and MDM2. It is of interest as an investigative tool in cancer biology. The key step in the decagram-scale synthesis depicted is an enantioselective aza-Henry reaction catalyzed by the novel bis(amidine) C that provides high enantioselectivity at higher temperatures and lower catalyst loadings than previously possible (T. A. Davis, J. Johnston Chem. Sci. 2011Sci. , 2, 1076.
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Short Total Synthesis of (±)-Mytilipin A
Significance: Mytilipin A is a member of the chlorosulfolipid family of natural products. It was isolated from the mussel Mytilus galloprovincialis and is associated with seafood poisoning. In addition to their previous syntheses of other polychlorinated natural products (J. Am. Chem. Soc. 2009, 131, 7570; J. Am. Chem. Soc. 2010 , 132, 2542 , the authors describe a short access to mytilipin A.
Comment: Dichloroalkohol A was oxidized with DMP and the sensitive aldehyde was directly subjected to a highly diastereoselective allylation with B to give D after basic work-up. cis-Selective metathesis with E yielded G in 30% yield but allowed the synthesis to be finished in only another three steps. In total, (±)-mytilipin A was prepared in seven linear steps and in more than 8% yield. The authors also describe a kinetic resolution of epoxide D, so that an enantioselective synthesis is possible with the same route. Total Synthesis of Indoxamycins A, C, and F Significance: In 2009, a Japanese research group reported the isolation of a novel class of natural products, the indoxamycins. These marine-derived polyketides are characterized by a highly substituted tricyclic core, bearing six contiguous stereogenic centers, three of which are quaternary. This work describes not only the total synthesis of indoxamycin A, C, and F, but led also to a stereochemical revision. This finding is in agreement with the total synthesis and the resulting structural reassignment of another member of the family, indoxamycin B (O. F. Jeker, E. M. Carreira Angew. Chem. Int. Ed. 2012, 51, 3474; Synfacts 2012, 8, 593) .
Comment: A salient feature of the presented synthesis is a highly selective palladium-catalyzed reductive 1,6-enyne cyclization to access bicycle B in excellent yield. After four more steps, a tandem 1,2-Grignard addition-oxa-Michael-methenylation (C → H) followed by double-bond isomerization provides rapid entry to common intermediate I. From this branching point, all three target molecules could be synthesized in a few transformations (3-4 steps) and high overall yield. The spectra of all three natural products matched the reported isolation data, therefore confirming the hypothesis of a stereochemical misassignment at C2 and of the double-bond geometry. 
Total Synthesis of Spirotryprostatin A
Significance: Spirotryprostatin A, a spirocyclic diketopiperazine natural product that was isolated in 1996, was found to be an inhibitor of the mammalian cell cycle in G2/M phase and thus an interesting lead in drug discovery. A number of syntheses of spirotryprostatin A have been disclosed, and Fukuyama now describes a synthetic strategy that relies on a Heck reaction for the elegant installation of the quaternary stereocenter.
Comment: A silyl enol ether derived from diketopiperazine A underwent a Mukaiyama aldol reaction with aldehyde B to afford enone C, which was converted into aldehyde D in six steps. Addition of aryl Grignard E followed by oxidation of the resulting secondary alcohol furnished ketone F, which gave spirocycle G in the key Heck reaction. The anilide was then introduced through Beckmann rearrangement (G → H). H could be advanced into the target molecule in five additional steps.
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Total Synthesis of (+)-Asperolide C by Iridium-Catalyzed Enantioselective Polyene Cyclization Angew. Chem. Int. Ed. 2013, 52, 12166-12169. Total Synthesis of (+)-Asperolide C Significance: The first total synthesis of (+)-asperolide C, a tetranorlabdane diterpenoid isolated from the endophytic fungal strain Aspergillus wentii EN-48, is reported including the first thorough characterization of this natural product which previously could only be obtained as an inseparable mixture with another related terpene. The synthetic strategy, which delivers the desired target in 18 steps for the longest linear sequence, could thereby potentially also be used to access other members of the labdane class and related terpenes.
Comment:
The key element of the synthesis is the use of an iridium-catalyzed, enantioselective polyene cyclization in which the cationic cascade is terminated by an allyl silane to forge a properly substituted decaline scaffold with the required exocyclic double bond in excellent stereoselectivity. This process, which resembles the currently accepted mechanism for the biogenesis of these terpenes, in fact represents one of only three examples to date applying an asymmetric polyene cyclization cascade in a natural product synthesis. 
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Synthesis of Levamisole
Significance: Levamisole (Ergamisol ® ) is an antihelminthic that is currently used to treat worm infestations in livestock. The synthesis of levamisole depicted features an asymmetric Strecker reaction of N-benzhydryl aldimine A with trimethylsilyl cyanide catalyzed by oxazoline (R,R)-B (5 mol%) as the key step. The chiral α-aminonitrile intermediate C was generated in 90% yield and 90% ee. 
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Asymmetric Total Synthesis of (+)-Fusarisetin A via the Intramolecular Pauson-Khand Reaction Org. Lett. 2013, 15, 4018-4021 .
Synthesis of (+)-Fusarisetin A
Significance: Isolated in 2011 from the soil fungus Fusarium sp. FN080326, fusarisetin A has gained considerable attention because of its unprecedented molecular structure and its striking bioactivity. Fusarisetin A exhibits a complex 6,6,5,5,5-fused pentacyclic ring system containing ten stereocenters. Moreover, this natural product displays potent inhibition of acinar morphogenesis, cell migration, and invasion in MDA-MB-231 breast cancer cells, without apparent cytotoxicity. Li, Yang, and co-workers report a total synthesis of (+)-fusarisetin A based on a stereoselective intramolecular Pauson-Khand reaction for the construction of the 6,6,5-tricyclic moiety. PhMe, 120 °C 9
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Synthesis of Jerantinine E
Significance: Jerantinine E was isolated in 2008 from Tabernaemontana corymbosa. This Aspidosperma alkaloid shows potent cytotoxic activity against human KB cells. The authors report the first synthesis of racemic jerantinine E. Separation of (+)-and (-)-jerantinine E allowed for further biological evaluation. Additionally, investigations into the mode of action revealed potent inhibition of tubulin polymerization.
Comment:
The synthesis commenced with an organo-lithium addition to Weinreb amide B. Treatment of the resulting ketone D with copper (II) triflate resulted in a formal homo-Nazarov cyclization, which gave tetracyclic intermediate E as a single diastereomer. A double-alkylation sequence of F followed by selective demethylation of G afforded jerantinine E in 17 steps from A and 16% overall yield. 
Synthesis of Epigenetic Regulator I-BET762 (GSK525762)
Significance: I-BET762 (GSK525762) has entered phase I/II clinical trials for the treatment of the aggressive NUT midline carcinoma and other cancers. It disrupts the function of the bromodomain and extra-terminal domain (BET) family of proteins. The synthesis depicted features the construction of the 1,4-benzodiazepine skeleton with incorporation of an (S)-aspartic acid moiety. 
Synthesis of (+)-N-Methylwelwitindolinone D Isonitrile
Significance: The welwitindolinones display interesting biological properties such as antifungal activity and microtubule depolymerization in human carcinoma cells. The challenging architecture of the target compound features an oxidized bicyclo[4.3.1]decane motif. The additional tetrahydrofuran ring was efficiently introduced by a double functionalization using air.
Comment:
A was converted into deuteriumcontaining indolinone C. As described earlier by the authors, exploitation of the isotope effect during nitrene insertion afforded E in good yield. Oxidation to F was affected using tetra-n-butylammonium fluoride (TBAF) and air. Since hydrolysis of F led to decomposition, H was prepared by a reduction-hydrolysis-oxidation sequence. Formylation and dehydration yielded the target. 
Synthesis of a SIRT1 Inhibitor
Significance: SIRT1 deacetylates the p53 tumor suppressor protein, a key transcriptional regulator of genes involved in cell cycle regulation, apoptosis, and DNA repair. The target molecule is a potent SIRT1 inhibitor. The key step in the synthesis of the (S) 
